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[0001] 

[Technical Field of the Invention] The present invention relates to a connection- 
less frame/packet transfer technology applicable to a wide-area network, such 
as the Internet. More specifically, the present invention relates to a band 
management method and a band management system, which employ a band 
management apparatus and which are suitable in effectively performing quality- 
assured frame transfer. 
[0002] 

[Prior Art] As a connection-less transfer technology applicable to a wide-area 
network, such as the Internet, it is known to classify packets and, on a priority 
basis, transfer only those packets for which quality assurance is requested. 
Where quality assurance is required in this type of connection-less frame 
transfer network, a band management apparatus is employed. The band 
management apparatus secures a band for the transfer of packets for which 
quality assurance is required (i.e., packets having priority). When the transfer 
of packets having priority is not performed, even the band secured for the 
transfer of packets having priority may be used for transferring packets having 
no priority. In this manner, it is possible to make effective use of the band that 
has been secured, and therefore to reduce the cost which may be required for 
transferring all traffic. 

[0003] The packets for which quality assurance is required and which should 
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be transferred in preference to others are selected by assigning high priority to 
them by means of the communication terminal devices (edge nodes). Based 
on the assigned high priority, each relay node (core node) performs priority 
control, so that a transfer delay can be prevented. However, this priority 
control is insufficient because the quality is inevitably degraded when the 
number of packets having priority is large. To solve this problem, the band 
management apparatus controls the resource usage corresponding to the 
packets (frames) having priority in such a manner that the resource usage is 
less than a predetermined value. The band management apparatus has a 
function of performing admission control for communication terminal devices, 
and also has a function of managing resources for core nodes. 

E 

[0015] As can be seen from the above, the configuration shown in FIG. 4 
(wherein a plurality of band management apparatuses 4A to 4D are provided 
for the respective transfer nodes 2J' to 2M 1 and are therefore distributed) 
enables independent management of the band resources for transfer nodes. 
However, the configuration has problems in that the management causes an 
increase in the traffic and delay time. In the connection type frame transfer 
network of this configuration, a frame to be transferred is assured of improved 
quality by transmitting a control request to the band management apparatuses 
of all transfer nodes that relay the frame. The transmission of a control frame 
inevitably increases the traffic. 

[0016] The control frame received and transmitted by the band management 
apparatuses passes through the transfer nodes, at which the band 
management apparatuses are provided, and is then received or transmitted by 
the band management apparatuses. At the transfer nodes, the same 
processor transfers user packets, discriminates between the user packets and 
the control packets, and performs band management processing. Therefore, 
the processing load lowers the efficiency at which the user packets are 
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transferred. 

[0017] As technology for coping with the problems, it is proposed to provide a 
single band management apparatus for one network. In this technology, the 
function of the band management apparatus does not have direct effects on the 
priority control function of each transfer node, so that it can be separate from 
the transfer nodes and can be concentratedly provided at one location. A 
communication terminal apparatus functioning as a transmitter sends a band 
request to the band management apparatus. In response to the request, the 
band management apparatus reserves bands of all transfer nodes and sends a 
reply to the communication terminal apparatus. Each transfer node is only 
required to perform priority control. Although this technology solves the 
problems described in relation to the distributed configuration shown in FIG. 4, 
the control ioad applied to the band management apparatus is inevitably heavy. 
[0018] As described above, the connection type frame transfer network assures 
improved quality for the transfer of a given frame by reserving bands of all 
transfer nodes that relay the frame. For the purpose of reservation, a control 
request must be sent to the band management apparatus, and the traffic 
caused by the transfer of control frames is concentrated at the band 
management apparatus. If the connection type frame transfer network is large 
in scale, the number of transfer nodes is large. In this case, the band 
management apparatus has to manage the band usage states of a large 
number of transfer nodes and has to manage a large amount of transfer path 
information. 
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ffl*SB ( 0 1 coaif S*SB 2 C ) COT F LX ( B L 

0 c k # 1 2 ) i:Sfifiij<oafis*SB ( 0 1 eoamss 

*SB2F) C0TF1/X (BLOCK#23 ) ttlo' 

02«gBfiHfiDB 1 Effl^ff*^, era 
•y^rt*SSy— HTH^flHRi: LT B LO C K # 1 
3, #14*. ffi7'n7?SSfiSin'L7> 
mmt LTBLOCK#2 0*j»*rtS. LT. A« 

jsflrnsts lFcttLt, g /□ -y ^ «ay - f* r f v 

X+ffgi; LTBLOCK# 1 3, #14*a*aL(3 
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■avfftmmy-^TVi/X'mmt ublock#i 

3. BLOCK#14£. 4fc. m?'n-y7^m ! WWm 
17 K UXmm tUBLOCK#20, SflfflcOilfl 
m*m.U2C COT (BLOCK* 12). ^flfJl 

!7)jlftiEffl5feKa2 FCOTVUX ( BLOCK#2 3 ) £ 

(3D „ 

[0044] mmimmm 1 fti*, @ft#rof»fig 1 d 

J&^SflL*: (3 J) i7"ny^|^Ki*>'-KTh"l-'^. 
WfgB LOCK* 13, # 1 4 b . WSttEHftirv 
hftttSMBl B#>A>5WIUfc ( 3 K ) 1 Mb 

P s . i2«fiffl*flD B 1 GfclBte 

tf. WSffiBfPrfcfr*:^ (3D, totwc**. 

iMbps fc^iwfiRsasaiTs om). 

[0045] ^S^KmSttlg 1 Htll flWH* 
I*A^ ? hMKlB*^, S*7UTK1^X (BL 
OCK# 1 2 ) £»flt (3N). ifc. g»fl?tlf«IJB 
1DA»6, gyoy^rtteily-b'rh'l'X (BLOC 
K#13. BLOCK#14) fcflfi^n «y ^flKWPISR 
17K1/X (BLOCK#20) fci t/'ilflfBJcOiIfi W 
3fc$tB (EHWfflftS*^S2C) COTFUX (BLO 

c k # 1 2 ) t smfflij^iifis*^a ( h i ^iififfi* 

SIS2 F ) COT H PX ( B L O C K # 2 3 ) £Sff L 
( 3 O ) . § ^3. n a p«»W«^ 1FK, ffttffi^ffi 

iMbps fcTOrtfts ( i 7o -v ? nmm-m^xm 

§ (3P) . 

[0046] -tLT, ^FttteflW^ S 7"D v ? |*iflWP 

*^Tii*no*£. f^WflfiliiHit ru 

7?««f»SfA'tyl«Ml It. flfi:/n«y 
^flWWBSirHW (BLOCK#2 0) i:. iUff 
SJ^aftS*§§B ( 12 1 <7)3iftffi*i|g 2 C ) OT H 1^ 
X (BLOCK#12) . «tV» SfIflJ<7)iIflS*S§ 
S {miC0)MWmM^W2 F ) COTVUX (BLOCK 
#23). RgffUHI IMbps £ L ( 3 Q ) . 4 

7Fl/XBLOCK#12t. JJ«iif8S*§tB 
(EUc7>iIffira*$IB2C) c^TKUX (BLOCK* 

12). sfufflcoafis*^* micommm^.ms2 

F ) KI^X (BLOCK#23) . Sd^nri^H 1 M 

bps. Hit*. ^MWSSSiBftr^S (3Z) t 

lltl ^*S^«JIMPS»ifilH*»<s,. i/U7« 
iffIISK7 F^(BLOCK#20), iMflM^SI 
ftffi*ilB ( H 1 <0iiftS*s£g 2 C ) COTVUX ( B 

l o c k # i 2 ) . ^mm^mmmmsi ( si i omm 



ffi*SB2F) «7PW (BLOCK#23),f« 

m^m, iMbps zsmtz t or) . ^twoiifi 

S*S1«7K (BLOCK#12) . Sfiffll<7)31 
flS^B^rKl/X (BLOCK#2 3) . R£WW 
ilMbps fcaeaLfcWWFftK*/^ . y h £4u£L 
(3S) . BLOCK#2 0«l7'n7^««fIg 

Be i n {mi^mvmmm2 i > fc^L-ciMfi-r 

[0048] ffiSflgic IN (II O^^JIMB 

2 1 ) -m. fstiggbiA mi^mmmmm 
2 h ) t wwmiMsat/^ v i o 

■y t-£fM£l I A»6tfD5t»I*g«LT ( 3 U ) . ±3zE 

P^tfSWglb 1 AK^^S^RH^^^-y h 
SriUMt-^ (3V) . 

[0049] SSflllb 1 At(l 7"n .y 

>y N«Fsg«fi8 1 jcj: o. ^wsmm 

Be 1 N (Bfl£>#W*9igK2 I ) 36»fe««f#S8ER 
0^^-y h£3ttffX£ (3W> . ;wy-7h(;ii 

3*««oama§*siB (mi oshis}*§sk 2007 

F^X(BLOCK#12>. sfnu^jms^s 

(Hl<7)afIS*SB2 F ) COTYVX (BLOCK* 

23). iMbps. is xx/. fmmtm 

assets ifit*, "wms.wmmm.imz 

mttcth (3X)„ 

[0050] ^mmmmmmmm 1 h«. /n „ ^1* 

(3Y) ^t^M^^TM^*^. ^JSm$8? 
:RI38> 1 C fc« LT . S*7cr K 

(BLOCK#12) . MftflJ|c7)afi3i*^B (HIO 
aiSS*i!B2C) corb'V-X ( BLOCK* 1 2) . 

^mmnmimmm mi emm^mm 2 f ) 07 

HlxX (BLOCK#2 3) . ISffiillMbps, 

^iss*a«t (3z).s^, ^MS^'^arr 
a*oo«-^(i. wtfrvmstms'** -y h^mmm 1 c 

CC^LT. S*7crh'P-X ( BLOCK* 1 2 ) . MH 

m^mmm^Mm. ( h i comm^mw 20 nrw 

X ( BLOCK* 1 2 ) . Sflfl^aftffi^SIB (01 
«aft4ffl*SB2F) C07FW (BLOCK* 2 

3 ) . iMbps. fmmzm%i-t& 

t , Ammfme ific, 170 -y ^ wigiM / - k r k 

l/X(BLOCK#13, BLOCK#14). 
iSHMps, ^^feSM&^^attt-S (3a). 

[0051] ASfl&ffttgg 1 f(±. ^s*mi«a« 

IB1H*»6, g7'07?*ly-K7D/X (BLO 
CK#1 3. BLOCK#14) . Iffi^BlMbp 
s . ^^Js8jt?^^Sfi^S t (3b). 02«f«ft 
ffl^IID B 1 GC^VWC, ^t^^JSOP* 
Sfl^a (3c). #«^^^Hl^^-y 
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rvux (block* 12) mmmcomm^^m 

B (Hl<0}IfPiS*ilB2C ) COTFFX (BLOCK 

#12). ^fifi^afis*sa (Hi commmzmm 

2F) COTVUX (BLOCK#2 3 ) . ^yf^fiSl 
Mps. fcitf. t ( 3 d K »« 

4^®SII]^^y b££j£lf-& (3e), 

[0052] <rto;^>y Mcti, MMf cosifi^iiB 

(EIlC0iIfPffl*SB2C) C0TFU.X (BLOCK* 

12). gfHaio»fiS*$IE (HlcoaifIS*$tB2 

F ) <7)T YVX (BLOCK#23) . S&^K 1 M 

bps. ^*g*^feMsa. ^^^iu^^v 

IKIilCti, ^CD^>yb£. BLOCK#12 

(j*«fJJ^fflliSffl*SM. Hicofflfiffi*ilB2c ) iz 
z<7>£oizl~c. ni^)iffSffi*ga 

[0 0 5 3] JjLh, Hl~03tffl^TKHHLfcJ:5 
±iat£Sfc0JL— frn b a/Hlliflbft^-ilRfc:, y u- 

A&mmzmmcoyu v 9 tz-im t . -y y tHje 
irs^^asa^isft. #w«ea^Bii. me-ts 

y"u y r*]£M3£rr £> 7 U-i±co3-—fy°n b a^com 

fir F . 7'n >y 7 b— A 4>i&£y- F 4: 2: 

[00 54] ico i 0 t, ^iS«agBtlKjMSf#«a 

«ifi*»fc*, ^wsaga*K^y-Kt^M$^. 
§ & k . i«)if5isi^ . aa^yo -y 7 kshws 
Ktztumyv~j±mmcr>ncr>&yu •y^^z^-mm 

lt^st ozt scot-, nm 

15h7^ i fc #'T"§ £ . 

[0055] m*.t£. m3iz^Ltz^mmmcomi¥zy- 

y-y bC0b7b>y?*^<3r& o 4fc. ifflffll/^-y b<7) 



§fiiy-K fc£ K "»T . fflfp ^ -y b t JL-Hf y .y b 
£fr& 3 t&> . 7 - F fftim&WM iz & £ . 

[ 0 0 5 6 ] ifc, #ffKffS»»«Al:SAl:l!I 

£7'n -y ^ rtfcBKe^-ft £ t (c i 0 . ggUtto* 
Fl^X*^. 7"O7?Wii0W , it7 MejM^— Ft . 

a^a^^-rs^T". s^iii^itsii 

[00 57 ] n^. *S|BJ(i. EH-03SrfflV^TiKHBt 
&v>«Hte*j^T«*3QeWC*&. Wiff, Hit" 

■y ^ CWWHBaitiMBfiiMLfcflWEt^ 5 
^tc. 4. 5. ■ ■ ■ :7n«y?fc4HtT#««SKiI£ 

[0058] 

[Hfficofffim^ira] 

[HI ] *^coyP--AfeiM0JffiIv-^T-A<y)*^t 
«S«fK«-SOIM* ^-TTn -y 7mvfo& . 
CH2 ] H 1 fcfcft«««Wi!il««fl^«*3S^-^n 
y?HT&£. 

[H3] Hi t;*3(t^yF-ASE3lSiJffli^x-f a^*^ 

[H4] ^*C0^«4«ffl^B^fflV^yP- AfeSffl^J 
2r^:-r7"n.y^iaT"$>£ 0 

[H5 ] mAi<z&tfhyv-j.mmx'crMmmwmit 

1 A , IK, IN: ^Wffffl^a a , c , b . IB, 1 
O : ffKfftS^^ . y h#|S«tL 1 C , lP:fl 
^W^EI^^y b^Stg. 1 D : gKMWWL 
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1 E : ISSMifSD B „ 1 F : n a n «»W1StL 1G:S« (#4 ) v 2 A' : 3 >< g > ^l7k-^ii 

wtiDB, i h : ^msvmMmmm, n, I. 21' -2m' : is^y-F (# 1 ) ~ (#4 ) , 

1 l : yvv79\-mm^mm-$;^r-v h&smm. 1 5 a-. n>r«, hm.ms-v. 5 b : mwsmmw. 5 
j, 1 m : yu v t^mm-mm^®^^ - y hm$m c : -y 5 d : wsrHMbttimm. 

2 a : a*? «/ 3 yuxmyu-j^mmm. 2 b- 5 e : #OTttm8£j&tRfc 5 f : B a B «»«s^ 5 

2 G : MftS*ilH (#1)~(#6K2H, 21: G: "ffiB&l^tmWm* 5 H : ffiy- 
^WSfifilB (#1), (#2), 2J-2M: feiMy :R£j£tMg, 5 I : ffiy- FfiH^)£$[al€ftJHi 
-K (#1 ) ~ (#4) , 2N, 20 : 7Vy? (# fig, 5 J : v h£jm&. 

1), (#2), 4A-4D:«flil(#l)- 

[01] [H4 3 
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[02] 
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[03] 




(12) 
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[05] 




(72) f&Bfrg- 

5PDK«l5WraiXISfrraHTgi9#2# 



